Gene therapy for pathological scar with hepatocyte growth factor mediated by recombinant adenovirus vector.
A complementary DNA (cDNA) encoding human hepatocyte growth factor was introduced into a replication-defective type 5 adenovirus (lacking E1, E3 domains) vector by homologous recombination of intracellular plasmid DNA, thus a recombinant vector containing HGF (Ad-HGF) was obtained. Ad-HGF and Ad-GFP (adenovirus vector carrying green fluorescence protein gene) were expanded in 293 cells and purified by cesium chloride gradient centrifugation for large-scale preparation, then were infected to the primarily cultured scar fibroblast of rabbit ear to observe the transfer efficiency and expression level of HGF in vitro. To evaluate the effect of Ad-HGF on established scar Ad-HGF solution was injected into excessively formed scar, which bears some clinical and histologic similarities to human hypertrophic scars. The results showed that: (i) the transfer efficiency was 36.8% +/-14.1% on day 3 in primarily cultured scar fibroblasts treated with Ad-GFP and lasted more than 20 d; (ii) high-level expression of HGF protein was detected by means of ELISA in supernatant of scar fibroblasts treated with Ad-HGF, the amount of expression was 76 ng/4.0 x 10(5) cells on day 3; (iii) on day 32 after a single intradermal injection of Ad-HGF at different doses (8.6 x 10(9) pfu, 8.6 x 10(8) pfu, 8.6 x 10(7) pfu, 8.6 x 10(6) pfu) per scar, most of the scars in the former two dose groups were dramatically flattened, some were even similar to that of the normal skin. The value of Hl (hypertrophie index) showed that there was a therapeutic effect of Ad-HGF on scars at the dose of 10(9) pfu and 10(8) pfu. Whereas no therapeutic effects were seen at lower dose (10(7) pfu and 10(6) pfu of Ad-HGF) groups. In addition, clusters of hair were observed to different extent on healed wound treated with Ad-HGF. Histopathologic examination revealed that in most healed wounds of Ad-HGF treated group, the dermal layer was thinner, the amount of fibrous tissue was much fewer, and hair follicles growth and sebaceous glands were observed. In Sirius red-stained sections the amount of type I collagen in the Ad-HGF-treated scars was diminished markedly, compared to that in Ad-GFP group, in which a huge amount of type I collagen was still observed; (iv) immune response against HGF was absent. Antibody against HGF was not detectable by ELISA in serum from rabbit treated with Ad-HGF; (v) no local or systemic side-effects and toxicity associated with the gene transfer were found. These results demonstrated the potential use of treating pathologic scar by Ad-HGF, an alterative strategy of gene therapy for scar in clinical practice.